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PATENT OFFICE.

HARRY INGRAM, OF BROCELYN, NEW YORK.

VACUUM SEALING MACHIWE FOR JARS AND OTHER CONTAINERS.

Application filed June 24,

This invention relates to machines for ap-
plying caps to containers such . as tumblers
and jurs, more particularly under vacuum.

My invention has for its purpose, in its
more complete and preferred embodiment,
the production of a sealing machine operated
by a vacnum pump or like device as the sole
actuating agency. ‘

According to this invention the pump not
only produces a predetermined amount of
vactium within the containers or packages
during capping but also supplies the power
to do the capping and effect a complete cycle
of the operations of the machine.

The machine of my invention comprises
a sealing box or closet within which the

goods are vacuumized and sealed and which -

box or closet has a door to be opened and
closed and contains a pressing head or plate
which at first is lowered sufficiently near to
the caps primarily loosely placed on the jars
to prevent the caps from becoming displaced
enfirely from ‘the jars when a vacuum is
created in said box or closet and thereafter
is depressed against said caps to seat them
in final position on the jars, and in addition
to these features the machine of my inven-
tion comprises certain novel valves and con-
nections whereby its several mechanical
parts through the action of a pump or other
stitable means of obtaining a vacuum are
operated to effect suceessive results by a pre-
ponderance’ of: atmosphéric pressure at cer-
tain points in the mechanism and an auto-
matic  shifting of. such preponderance of
“pressure to other . points of the mechanisin,
the action of the vacuum pump while con-
tinuing to run in the same dirvection, result-
ing in the closing of said door of the sealing
box or closet, the lowering of the pressing
head or plate to a position adjacent to the
loosely placed caps on the jars, the creation
of u predetermined amount of vacuum in
gaid box or closet and said javs, the further:
lowering of said head or plate to push the
caps to final position on the jars, the -open-
ing of the door of the box or closet, the ele-
vation of said head or plate from the caps
for releasing ‘the jars for removal and the
return of the several parts of the machine
into proper position for the next operation
of the machine. The cycle of operations just
recited ave pertormed automatically, the
vacuum heing maintained in certain portions

“tory to-the next operation.

1922, Serial No. 570,687,

of the machire for maintaining the machine
in normal position ready for operation, the
direction ot the flow of air being then di-
verted for establishing the vacuum at other

‘points of the mechanism for the vacuumiz-

ing of the packages and the final positioning
of the caps thereon, and a further change in
the direction of the air through the machine
being then effected to change the pertions
under vacuum, whereby to open the door of
the sealing ‘box or closet, elevate the press-
ing head or plate from the caps and return
the machine to normal condition prepara-
To provide a
successful machine possessing the character-

“igtics and automatic operation described, is

of courge one of the prime objects of my in-

‘vention, and I believe the machine of my 1n-
vention to be generically new. ‘

An important feature of ‘the invention is
the provision of means for automatically
cutting off the action of the pump from the
sealing box -or ‘closet without stepping the
pump when the proper degree of vacuum for
the goods being handied has been established
in said box or closet, so that the pump may

“continue in action for applying power fo the

operative mechanism of the machine without
disturbing or-increasing the degree of vac-
uum being maintained 1n said box or closet.
The degree of vacuum required in the seal-
ing box or closet varies greatly in accord-
ance with the nature of the goods being han-
dled, and when the proper degree of vacuum
in said box has been obtained, the box is
automatically shut off from the action of the
punp because a greater degree of vacuum
power might be required from the pump for
continuing the operation of the machine, as,
for illustration, pressing the caps home on
the jars and - opening the door of the box.

In order that the invention may be fully
understood there will now be described by
way of example and with reference to the
accompanying drawings, a machine embody-
ing the said invention. In these drawings

Fig. 1 is a side elevation of the machine,

Tig. 2 is a similar elevation, partly in sec-
tion, :

TFig. 8'is a rear elevation, '

Fig. 4 is a detail view on a larger scale
than Figs. 1—38, being a section at 4—#% in
Fig. 2,

T'ig. B is a partial section, also on a larger
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scale, showing several of the valves and the

door cylinder,

Fig. 6 is a general diagrammatic represen-
tation of the m‘whlne showmo the pipe con-
nections,

Hig. 7 1s a top plan view,

Fig. 8 is a detail view, on a large scale,
being a section at 8—8 of Fig. 1,

Fig. 9 i1s a detail view taken at 9—9 of
Mg, 7,

Fig. 10 is a sectional view, cn a large
scale, showing the pressure cylinder and ad-
jacent parts,

Fig. 11 is a sectional view showing the
vacuum regulator valve,

Fig. 12 is a large scale sectional view taken
at 12—12 of Fig. 3,

Fig. 13 is a large scale detail view,
at 1313, Fig. 1,

Fig. 14 is a view of the starting valve in
section at 14—14, Fig. 2,

Fig. 15 is a section taken
Fig. 10

I*I(T 16 is a section taken at 16—16, Fig. 7,

Flg 17 is a section taken at 1(———1(,
Fig. 14,
, Tlfr
Fig. 10

Fl(r 19 is a section taken at 19— 19, Fig.
10, and

Fig. 20 1s a section taken at 20—20, Iig. 5.

The machine according to this invention,
in the preferred construction shown, com-
prises a frame 1 on which is mounted the
sealing box 2 connected with the vucuum
pump 240 and adapted to receive a nun:her
of containers to be capped. Inside the seal-
ing box is arranged the sealing head 4 actu-
ated by a pressure cylinder 5 bolted to the
bottom of the box. The sealing head 4
forces the caps 6 on the glasses and is held
by the cylinder above said glasses at the
proper time. Adjustment of the sealing
head to accommedate containers of different
heights is effected by & screw and handwheel
mechamsm 7, 8, the handwheel 8 being
above the sealing hox.

The front of the box is open and is
equipped with a vertically sliding door 9
operated automatically by raeans of rocking
levers and a power cylmde* 11 at the rear
of the machine. The door operating cylin-
der 11 also controls a pr ehmlnal y moveient
of the cealing head 4 for the puipose of
bringing the same into close proximity to
the loosely applied caps, 50 that the air in
the containers will not lift the caps off same
when the vacuum is generated in the seal-
ing box prior to fommo on the caps. In
front of the sealing box “there is a table 10,
substantially on the level of the floor of the
said box. The door operating cylinder 11
has two pistons 12, 13 operatmo respectively
the door and the sealing head, and this cylin-
der is connected by passages 14, 15 at both

taken

at 15—15,

18 is a section taken at 18—18,
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end portions as shown in Fig. 16 to the up-
per chamber 16 of the starting valve herein-
after described while the central space 17
in the cylinder between the two pistons
communicates by a conduit 18 with the lower
chamber 19 of the starting valve.

All the operations of the machine ave ef-
fected by power derived from the vacuum
pump, under the control of a series of valves,
already mentioned.

One of these valves, termed the starting
valve, is controlled by a starting handle 20
convenien‘tly located at the front of the
machine and suitable connections. Said

valve has an upp 1 and a lower chamber 16,
19 each with a valve seat 21, 22 co- op(,mtmo
with the valve body 23 both chambers are
connected to the pump by the pipe 24
and the arrangement is such that when the
valve body 93 is on the uppel seat the up-
per dmmbel 16 is open to atmosphere and
the lower chamber 19 in communication with
the pump, while when the valve body 23 is
on the lower seat 92 the upper chamber 16
is in cominunication with the pump and the
lower chamber 19 open to atmosphere. This

dispositicn is effected by means of heads 25,
26 mounted on the stem 97 of the valve body
23, as shown in Fig. 14. The upper head
cairies a cup washer 25* which co- -operates
with a series of holes 25% in the wall of the
uppu chamber to conneet and disconnect
the chamber 16 with and from aimosphele,
and the lower head 26 is similarly equipped
with a washer 26" controlling holes 26

Normally, when the machine is st anding 1dle
and the pump running, the valve body is on
the upper seat, and” pulling forward the
starting handle shifts the valve body on to
the lower seat. All parts of the machine
receive vacuum through the starti ng valve.

Another of these valves is the ‘duplex
valve, (Iig. 17) which is connected by a
passage 30 to the upper chamber 16 of the
starting valve. The duplex valve comprises
a_chambered casing zs show in I'ig. 12, en-
closing a stem 36 on which are mounted a
number of heads or valve members. The
centrally located head 31 is a flat leather
washer ¢o -operating with a seat 32 and con-
trolling communication between the duct 30
and the pipe 37 leading to the pressure
‘: linder. At 1he lower end of the stew is a

valve head 33 fitted with o cup washer 34,
Lhc under side of which liead communicates
with the lower cha mb"l of the starting
valve thlcugu 2 pipe 40 and the upper side
of which is always exposed to atmospheric
pressure through the holes 41.

Near the upper Cnd of the stein 86 is a
similar valve head 38 and cup washer 39,
the space above said head communicating
with the mmosuhme through holes 492 in the
cap 43 of the valve casing 44. A further
head 45 with cup washer 46 wor king in a
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restricted cylindrical bore 47, prevents at-
mospheric pressure from reaching the cen-
tral chamber of the valve casing 44 by way
of the holes 41. The duplex valve body 81
is normally held on its seat 82 and is adapted
to open automatically when sufficient vacuum
is created in the said chawber. The duplex
valve controls the evacuation of air from
the top of the pressure cylinder and the
sealing box and also the re-admission of
alr thereto aiter capping. The duplex valve
1s spring loaded, the spring 311 tending to
hold the valve washer 31 closed on its seat
and being adjustable.

Another of said valves, termed the air and
vacuwm valve, is bolted to the bottom of the
pressure cylinder, and its function is to
admit air into the bottom of said cylinder
and to connect same to vacuum, at the
proper times. The casing 50 of this valve
has two. pipe connections 51, 52, one 51 ex-
tending from the lower part of the starting
valve to the lower part of the air and vacu-
um valve for giving vacuum to this lower
part and holding down the valve while the
niachine is idle and. the door open; the other
pipe connection 52 extending from the centre
of the starting valve to the top of the air
and vacuum valve, and giving vacuum there-
to regardless of the position of the starting
valve. 538 is a stem carrying valve heads 54,
55 and 56 and an arm 57 extending later-

ally through a slot 58 in the Wall of the cas-

ing. The upper end of the stem is guided
by a socket 59 in the casing. The head 54
co-operates with an opening 60 in a trans-
verse wall 61 in the casing, a spring 62
being arranged as shown in Fig. 15 between
the head 56 and the head 54. When the
valve-head 54 iy seated it shuts off communi-
cation between atmosphere and the upper
part 63 of the casing. The lowest head 55
has a cup washer 55 and slides in a cylin-
drical bore 64 of the casing, and the upper
head 56, also fitted with a cup washer, slides
in a small cylindrical bore 65 to which is
connected the pipe 52, all as shown best in
Fig. 15. The arm 57 has a tooth 57 engag-

ing a tripper catch 66 pivoted at 67 on a
lng 68 projecting from the casing 50, as

shown in Fig. 10.” The valve head 54 has a
cup washer 54 which is enabled to cooper-
ate with the opening 60 without damage by
means of a guide sleeve 54* slidable in the
part 63 of the casing. The guide sleeve has
a boss 549 having a bore bde of the same
diameter as the opening 60. This boss 544
comes to rest on the edge of the opening
just before the washer 54* reaches said open-
ing, and the bore 54° then formis a continu-
ous surface with the walls of the opening,
enabling the washer to pass safely from
the bore 54° into the opening. The sleeve
54® forms an abutment for the lower end of
the spring 62 and has holes 54f therein for

8

admitting atmospheric pressure to the space
63. The valve stem 53 of the air and vacu-
um valve is held down normally by the
catch 66 which is controlled by the tripper
release mechanism hereinafter described.
On release of this catch the valve stem 53
flies upward and air passes the valve head 54
and enters the lower part of the pressure
cylinder 5, raising the piston 70 thereof and
through lever mechanism described later
causes the sealing head to come down on the

‘packages in the box to complete the actual

sealing operation.. Backward movement of
the starting handle produces reverse opera-
tions and prepares the cylinder for the next
operation.

The tripper release mechanism (Fig. 10)
already mentioned regulates the time at
which the air and vacuum valve is released,
and its casing 80 is connected by a pipe 81%
to the top of the pressure cylinder 5. The
casing 80 has a cylindrical bore 81 in which
works a piston 82 fitted with cup washer
82* and carried on a stem 83. The casing
has a bottom cap 84 with holes 85 therein ad-
mitting atmospheric pressure to the under
side of the piston 82, and this cap serves as
one abutment for the controlling spring 86
the other abutment of which is a collar 87
adjustable on the stem 83. The lower end
of the stem carries another collar 88 adapted
to operate the catch 66, When there is suffi-
cient vacumn above the head 82 to raise the
head against the spring action, the collar 88
on the valve stemn releases the catch 66 of
the air and vacuum valve ag aforesaid,

Another of the valves is the reversing
valve (Figs. 17 and 20) provided to reverse
the starting valve automaticaliy after the
nachine has completed the capping opera-
tion thus causing the door to open and mak-
ing the machine ready for the next opera-
tion. The reversing valve consists of two
separate parts 90, 91 connected by a flexible
tube 92, viz. a. cylinder 90 and a spring
closed air valve 91. -~ The reversing valve
eylinder 90 is in conununication with the
pump throuogh a pipe 92% and when the lat-
ter is running there is vacuum on both sides
of the plunger 93 in said cylinder, the open-
ings 94, 95 to vacuum being small on the
front side of the plunger and larger on the
vear side. The flexible pipe connection 92
referred to is on- the front side of the
plunger. The plunger 93, fitted with cup
washer 93Y is carried by a rod 94% which
bears at its free end a slotted member 95%
which engages the rod 96 of the starting
hendle, as’ shown in Fig. 6. The Spring
closed air valve 91 is located in the driving
connections’ between the piston 70 of the
power cylinder and the sealing head 4, as
shown in Fig. 2. The valve washer 97 (Fig.
20) is normally held on the valve seat 98*
by the pressure of the large spring 98, and
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when moved off said seat, atmospheric air
enters the annular chamber 99 in the valve
body 100 and thence proceeds through the
flexible tube 92 to the cylinder 90. When
the sealing head comes down onto the con-
tainers it stops when the caps are driven
home on the latter, but the piston in the
pressure cylinder continues to move com-
pressing the spring on the air valve, which
moves said valve from its seat and allows air
to zush to the front end of the reversing
cylinder, and as the air comes in through a
larger opening than that through which it
is being drawn out by the pump it causes the
piston to be forced back, which pulis the
slotted piece 95 against a collar on the start-
ing valve rod causing this valve to snap
back to starting position.

The amount of vacuum in the sealing box
is regulated by a vacuum regulator valve
(Fig. 11), which is connected to the box by
a duct 110 and by means of a pipe 102 to
the pipe 87 (Fig. 6), whereby the regulator
valve communicates with the duplex valve
and the pressure cylinder, as shown. The
valve casing 111 has a central chamber 112
and upper and lower cylindrical bores 113,
114. The valve member 115 has two cup-
washers 1152, 115°, and is carried on a stem
116 extending through a cap 117 which has
holes 118 therein admitting atmospheric
pressure to the npper end of the head. The
uppermost washer 115 controls the air ad-
mission orifices 118 and the lower washer
115> controls communication between the
valve casing and the sealing box. Means are
provided for adjusting the spring action on
the valve whereby any desired amount of
vacuum may be obtained in the sealing box,
which means comprise a bell-crank 120 piv-
oted at 121 and jointed at cne end to the
valve stem 116. The limb 122 of the beli-
crank is notched (see Fig. 6) and is urged
downwards by a spring 123, the force of
which operating on the valve can be adjusted
by varying the upper point of support on
the limb 122 by means of the notches and the
attachment device 124 engaging any of same.
The sealing head 4 is rigidly connected to
the screwed rod 7 engaging an internally
threaded sleeve in the handwheel 8. All
these parts are jointedly connected to a lever
130 pivoted at one end to a link 130" jointed
to the top of the box. At its other end the
lever 130 is jointed to a link 131 connecting
the lever 130 to another lever 132 (Fig. 5),
connected to the piston-rod 71 actuated by
the pressure cylinder. There is an extensible
spring connection in the link 131, formed by
a slotted member 184 jointed at its lower
end to the lever 132 and having a bearing
185 at its upper end for the end of the link
131. The spring 98 previously referred to
is located between the end of the slotted
member 184 and the end of the link 131,

1,624,869

where it abuts on an adjustable collar 136
(Fig. 2). It will thus be seen that when the
piston 70 is forced upwards by atmospheric
pressure, the movement is transmitted
through said levers and links, to force down
the sealing head 4, and that movement of the
piston 70 can continue after the head 4 has
been arvested by contact with the jars 3,
owing ‘to yielding of the spring 98. 'The
starting handle 20 is at one end of a rod
96 the other end of which carries a member
140 jointed to a toggle device at 141 (Ifig.
12). The upper link 142 of the toggle is
pivoted to a fixed fulerum 143, and the lower
link 144 of the toggle is jointed to a head
145 on the end of the stem 27 of the starting
valve. A spring 146 engages said head 145
and tends to maintain the toggie 142, 144 in
bent position, as shown in Fig. 12. On pull-
ing the rod 96 to the left in said figure, the
toggle 1s straightened and the head 145
forced downwards, earrying with it the stem
97 and its valve heads. The connections of
the upper piston 12 of the door cylinder to
the door 9 are best shown in Figs. 2 and 5,
and comprise the rocking levers 1000 pivot-
ed intermediately on a fixed fulcrum 150,
one end of said levers being jointed at 151 to
the upright sides ot the door, and their other
ends to a cross-chaft 152 which is connected
by a link 153 to the upper piston rod 154.
The connections between the lower piston 13
of the door eylinder and the sealing head
for effecting the preliminary movement
thercof comprise o togele device (Fig. 5)
having one arm 160 pivoted at 161 to a lug
on the door cylinder, and the other arm 162
pivoted at 162* to the lever 132, The two
toggle arms are jointed to each other by :
pin 163. The toggle arm 162 has a tail 164
connected by a link 165 to the lower end of
the piston rod 166 of the piston 13, us shown,
The arm 162 also has an abutment 167,
which, when the toggle is straight, bears
agninst the upper edge of the lever 132 as
shown in Fig. 2.

The operation of the machine will now be
deseribed.

The height of the sealing head 4 is
adjusted by means of the handwheel 8 to
suit the height of containers 3 to be capped.
A number of containers arranged on a tray
160% ave sealed simultaneously.  The desired
degree of air exhaustion or air pressure in
the sealing box 2 is set by trial and observa-
tion of a vacuum gauge on the box, and by
adjusting the spring 123 of the vacuum
regulator valve. The spring 86 of the trip-
per release mechanism is then set to cause
gaid mechanism to operate imnediately the
racunm gauge indicates the desired pressure.

Pefore starting operations without pump
running, the door of the machine is closed
from its own weight, and the plate and
levers conuected to the plate have droppers
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with their own weight. The effect of the
weight tends to straighten out the toggle
160, 162 -which operates the preliminary
movement of the sealing plate. In this posi-
tion the machine is inoperative,

Upon starting the pump the vacuum is
created between the pistons in the door cyl-
inder, thus causing the pistons 12—18 to be
together and opening the door and raising
the plate at its highest position. The stait-
ing handle at this point is back. The top
piston 12 holds the docr 9 open and the bot-
tom piston 13 holds the sealing head 4 up
in the preliminary movement. Due to the
air exhaustion through the connection 40
to the bottom part 320 of the duplex valve
casing the valve member 31 thereof is held

- off its upper seat 32, allowing air from the
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upper chamber 16 of the starting valve to
go through pipe 87 to the sealing box and
to the upper part of the pressure cylinder;
the stem 36 being thus held down, the lower
part of the pressure cylinder receives a
reduction of pressure due to exhaustion
through the connection at the top of the air
and vacuum valve, thus holding the sealing
head 4 up.

Through the connection 92* on the lower
side of the reversing valve cylinder, both
sides of the plunger 93 in that cylinder
receive an equal air pressure, allowing the
starting handle to be moved.

The piston 70 came to its lowest posi-
tion as the concluding part of the final
previous operation of the machine. There
s also a vacuum on both sides of the re-
versing valve at that time, and also in the
lower chamber in duplex valve, as well as
in the lower chamber of the air and vacuum
valve,

The only effect of the pump at this time
is to hold the door open and the plate up
and to hold down the stem in the duplex
valve.

Pulling the starting handle 20 as far out
as it will go, brings the starting valve head
23 down on to its lower seat 22, thus closing
the lower chamber of that valve from the
pump and opening the upper chamber 19 to
the pump. '

As soon ag the starting valve shuts off the
lower chamber 19 from the pump, the vac-
uwm in the lower part 320 of the duplex
valve is destroyed by air coming through
the starting valve; then the spring 311 on
the duplex valve Lifts the valve member 38
thereot off its seat and the washer 31 closes
the opening to the sealing box and to the
top of the pressure cylinder. Air is ad-
nitted into the center of the door cylinder
through the lower chamber 19 of the start-
ing valve and passage 18 and both ends of
the door cylinder being connected to the
upper chainber 16 of the starting valve,
receive a reduction of pressure due to ex-

haustion; this causes the upper piston 12 to
rise, closing the door, and the lower piston

in the door cylinder 13 to move downward,.

causing the preliminary movement of the
sealing head above referred to.

With the closing of the door 9 and the
positioning of the plate, the flat leather
washer in-the duplex valve which has been
lifted by the spring 811 is opened by
atmospheric pressure from the top, thus
opening the piping 37 connected to the upper
part of the large pressure cylinder and also
to the sealing box. The action of the
atmosphere on the upper head 38 in the
duplex valve maintains the valve 81 in an
open position, leaving an open line from the
box and the pressure cylinder through the
duplex valve and the starting valve to the
pump.  This position is maintained until
the sealing point is reached. Assuming that
20 inches of air: pressure are desired in the
packages, the pump operates until the point
of 20 inches is reached. At this point the
vacuum regulator valve situated on the back
of the box becomes operative through
atmospheric pressure exerted on the upper
washer in that valve, causing the lower
washer to be forced into the pipe opening
in the main pipe leading from the bex, thus
shutting off any further suction on the box,
but allowing the pump to still operate on
the other portions of the machine.

Assuming that I wish to work with 25
inches of pressure in our operating cylinder,
the pump  continues pulling to that point.
At this point we have 20 inches of air pres-
sure in the box, and we have 25 inches of
pressure in the other portions of the ma-
chine, namely, the top and bottom of the
door cylinder, the top and bottom of the
large pressure cylinder and all of the valves
connected thereto, including the reversing
valve -which has more or less vacuum at all
times and in all positions of the machine
when the pump is running. At this point
the tripper release casing 80 which is con-
nected only to the upper part of the large
pressure cylinder by pipe 81%* has the same
amount of vacuum which had been reached
in the upper part of the pressure cylinder
which is at this point 25 inches. The spring
83 on the lower part of the stem. of this
mechanism having been previously set to
compress: with 25 inches of atmospheric
pressure, starts to move upward and the
flange 88 on the lower part of the stem
comes in contact with the tripper or catch
66 which has previously been holding down
the stem 53 in the air and vacuum valve
located underneath the large pressure cylin-
der. At this point there is a pressure of 25
inches above the center washer on the stem
of the air and vacuum valve, and there is at-
mospheric pressure on the lower side of this
center washer. Without the operation of
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this holding down catch or tripper, this
ralve, with the graduul reduction of pressure
cdue to exhaustion, would have traveled slow-
ly upwardiy, but it is held down by the
ateh it canuot be moved until the catch
has been veleased. The rising of the stem
or piston in the tripper release mechanism
releases this catch which has been holding
down the air and vacuum valve and as there
is 25 inches of pressure above the washer
and atmospheric pressure underneath the
washer, the stem flies up with considerable
force and very quickly, thus admitting at-
mospheric air to the lower part only, of the
large pressure cylinder. The washer 56 acts
upon this upward motion to seal the opening
through which the air is drawn through
pipe 52 by the pump from the lower part of
the large pressure cylinder. With the clos-
ing of this suction pipe and the admission
of air underneath the large presgure piston
70, the piston which at (his point has a pres-
sure of 25 inches on its upper side is forced
upwardly operating the levers which are
connected to the pressure plate and forcing
the caps onto the glass, until the point is
reached where the pressure is all maintained
by the glass itself. At this point, in other
words, when the caps have been pushed
tightly on the glass, the large spring 98 on
the connecting rod at the back of the ma-
chine is set to open, so that air may be ad-
mitted through the portion 91 of the re-
versing valve located at the upper end of
the large spring, to the front portion only
of the reversing valve cylinder 90. DBy this
action considerable air is admitted to the
frent portion of the veversing valve cylinder
90 and at the front of the piston 93, this
being at the left hand side of said piston,
looking at Fig. 17, through the large open-
ing of pipe 92 and while the pump is still
in operation on both sides of the piston in
the reversing valve. The outlet to the pump
on the front of the reversing valve consists
of a very small hole 94, while the outlet 95
to the pump on the back of the reversing
valve is considerably larger. The action of
this is to admit more air to the front of the
valve than the pump can take out quickly
through this small hole, thus creating a
pressure on the piston 95 in the veversing
valve, forcing it backward and with it car-
rying the slotted member 95% which comes
in contact with the point on the starting
bandle rod 96 and this action throws the
starting handle backward and through the
operation of the spring 146 on the stem of
the starting valve, the starting valve is re-
vevsed and airv thereby admitted to all the
polnts which have previously contained a
vacnum, that is the upper and lower part
of the door cylinder and the upper part of
the large pressure cylinder and the box itself,
including the valves connected therewith.
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320 in the lower
a4 vaeuum
Mston on
hold the
its open

At this point the chamber 7
parl of the duplex velve contuins
and air admitied to the top of
the lower end of the stem tends |
stem in the duplex valve 31 in
position, allowing the air to ¢

Y

mto the pipes 87

]

ot through
connected to the box and
the upper part of the pressure cylinder. At

this point, also, a vacuum is created in the
chamber 64 situated in the fower part of the
air and vacuuwm valve. As there is also air
on top of the head 55, the stein in the air and
vacuam valve is drawn down to a position
where the tripper cateh comes into operation
and holds 16 1n that position. The aclion
wothis stem 53 then opens to the pump the
pipe 52 through which the airv is taken out
of the bottom of the Targe pressure cylinder
and as there is atinespheric pressure on top
of this cylinder at this time, the large piston
is forced downwardly, throwing up the
outer end of the levers connected to the
lower part of the stem and vaising the plate.
At this point the machine has retuimed to
its original position, that is, the door bas
opened, pressure has been released from the
plate. air has been admitted to the box and
the preliminary motion which positioned the
caps hag been reversed and the plate has
been raised to its highest position. At this
point there i3 a vacuum in the center of the
door cylinder, on both sides of the piston
in the reversing valve, in the lower part of
the starting valve, in the lower part of the
duplex valve, in the lower part of the large
presssure cylinder and in the lower part of
the air and vacuum valve. The tray of con-
tainers may then be withdrawn and the ma-
chine is ready for the next operation.

The operation of the vacuum regulator
ralve is that when the pump has created the
desirved degree of pressure in the box 2, the
pressure on the top washer 1359 in the vace-
uum regulator valve being greater than the
prll of the spring 128 on the lever 122 of the
rrenum regulator valve, foress the lower
wagher 115" into the bove 114, thus shuiting
off the box from the pump.

The functions of the duplex valve are
matnly to insure a tight-closing of the doon
and the preliminarvy motion of the plate and
through the tightening or loosening of the
spring in this valve can be made to operate
at any desived poing, that is the door ¢an be
closed with any degree of pressuve desive
so as to insure a tight-closing of the dsor
g0 as to avoid reducing the officiency of the
machine through leakage during the cloging
operation. The unique feature of the duplex
valve is the srrangement of the head with
the cup washer on the lower part of the stem
which holds the valve open so as to readmit
air to the upper part of the pressure cylinder
and to the hox.

A shinilar arviang

ement inay be found in
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the aiv and vacuun valve located underneath.

the large pressure cylinder which by a dif-
ferential 1n pressure operates very quickly
and draws the stein down so as to open the
channel for the removal of the air from the
lower part of the large pressure cylinder. In
the air and vacuum valve there is also. a
novel arrangement whereby I am enabled to
carry a cup washer over an opening without
destroying the washer in any way.

The operation of the duplex valve is that
m the open position of the mnchine with the
pump running there is a vacuum in the
lower chamber 820 in this valve with atmos-
pheric pressure on'the top of the head 33 fit-
ted with cup washer 84 in this chamber,
there being always atmospheric pressure for
the upper side of this head through holes 35
in the side of the valve casing. This tends
to hold the spring 311 on the upper end of
the stem 386, in a compressed . position and
holds the flat leather valve 81 away from the
seat 82, allowing the aiv free fccess past this
valve. When the handle is pulled and the
starting valve reversed, the vacuum in the
lower chamber 320 of the duplex valve is
destroyed; leaving atmospheric pressure on
both sides of the head 33 in this lower cham-
ber. With the removal of the downward
pull, the spring on the upper end of the stem
pulls the stem 86 upward until the flat
leather valve 81 comes in contact with the
seat 32, thereby shutting off temporarily the
pipe lines 87, ete. running to the box and the

. large pressure cylinder and the parts con-

nected thereto. - This flat seat remains in con-
tact until a sufficient vacuum has been cre-
ated in the door cylinder and the duplex
valve to satisfactorily close .the door, at
which point the atmospheric pressure coming
through the piping 37 running from the du-
plex valve to the large pressure cylinder and
the box is sufficient to force the flat seat
downward, allowing the escape of the air to
the .pump. This valve is maintained in its
open position from that point by the atmos-
pheric pressure on the top of the head 388
with cap washer 39 on the upper end of the
stem 36 in the duplex valve casing and the
vacunm underneath that cup washer. The
stem remains in that pesition until the ma-
chine has operated and the starting valve is
reversed, but at this point the cup washer
34 on the lower end of this stem Dbecomes
operative as the chamber 320 in the bottomn
part is vacummized at that time and the stem
is thus held down so as to allow the air free
access to the box and the upper part of the
large pressure cylinder.

On starting to use the machine, power
from the pump opens the door and elevates
the plate, this being caused by creating the
reduction of pressure due to exhaustion at
the lower side of the piston 70 in the pres-
sure cylinder 5 and wdmitting atmospheric

4

rair to the other side of the same piston and

1f nothing else is done. the door will remain
open and the plate will remain up.  When I
want the machine to go into operation, which

would be after I place the tray of glasses 7

with caps loosely theveon into the box, I
break the vacuum beneath piston 70 and
exhaust the air from above said piston, thus
causing the piston to ascend, whereby the
door 1 caused to close, the plate to descend
as far as I want it to descend, according
to the adjustient, the air is exhausted from
the box and finally the plate is lowered to
press the caps on the jars, after which the
door first opens, then the plate elevates and
the tray of sealed glasges are free for re-
moval,

L want to make it clear that during the
vacuumizing operation, after I get the prop-
er degree of vacuwm in the box required for
the goods handled, the continued action of
the pump for applying power to the opera-
tive mechanism of the machine does not act
on the box, but is cut off therefrom so that
the requisite vacuum which I did get into
the box may be maintained as long as I
want it. ‘

It is necessary to have a predetermined
amount of vacuum in the sealing box in ac-
cordance with the goods treated, some re-
quiring 8 inches and some requiring any-
where up to 25 or more inches.  When the
proper degree for the box is obtained, the
box must be shut off, because we might re-
quire a greater degree of power from the
pump for operating the mechanical devices
of the machine, such as for opening the
door, applying pressure to the plate and
other parts. Therefore the construction en-
ables one to seal off the box when the requi-
site vacuum is therein and then the pump
continues in operation so as to produce the
proper power for operating the mechanical
part of the machine as an independent mat-
ter. o

The machine of my invention is also nseful
in sealing jars and the like without creating
a vacuum in the box or closet, and hence
while T principally claim a vacuum sealing
machine, I' desire 1t understood that my in-
vention alzo includes the machine for seal-
ing jars in the absence of a vacuum, the vac-
utm not heing requived in certain conditions
of sealing jars containing, for illustration,
vegetables that have been previously proc-
essed and have special: caps.

What I claim as my invention and desire
to secure by Letters Patent, is:

1. In a machine for applying caps to con-

_tainers, a sealing chamber, a door for said

chamber, o sealing head movable in said
chamber, a source of vacuum, means includ-
ing a cylinder and piston for actuating the
sealing head in its cap pressing movements,
means including a cylinder and piston for
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actuating the sealing head in cap-retaining
movements prior to the pressing home of the
aps, means including a cylinder and piston
for actuating the door of the sealing cham-
ber, a system of pas ‘ngetu plthlmﬂ comimu-
nication between the sides of the several pis-
tons and the source 0[ vacuum and the at-
mosphere, a reversible starling valve con-
nected to the sonvce of vacuum and control-
ling the distribution of vacuwm in said sys-
tem, a duplex valve interposed in said sys-
tem between the starting valve on the one
hand and the sealing head cylinder and the
sealing chamber on the other hand said du-
plex valve centrolling the air and vacuun
supply to the sealing chamber and one side
of the piston of the sealing head cylinder,
an automatic loaded air and vacuum valve
controlling the admission of atmospheric
pressure and vacuum to the other side of the
plston of the sealing head cylinder, an
adjustably loaded trlpper mechanism, a trip s
lever actuated by the tripper mechanism
when a. predetermined vacuum prevails in
said chamber, means co-operating with the
trip lever for normally locking the air and
vacuum valve in closed posnlon, said ioc ting
being interrupted upon 1anct10mmo { the
trip 1eve1' a vacuum regulating lwe dis-
posed between the source of vactum and the
sealing chamber and equipped with regulat-
ing means whereby said valve will shut off the
chamber from said source when a predeter-
mined vacuwm is established in the chamber
but without disturbing the commuiinication
between said source (llld the operating eyl-
inders, a veversing valve for reversing the
Startmg valve at the end of a capping op—
eration to thereby restore the machine to
condition for capping fresh containers, a
manually operable device for o oper ating the
reversible  starting valve, and driving con-
nections between said manua 11y ope able de-
vice and the reversing valve, the several
valves herein mentloned except the Levers-

ing valve, having plungers and cylinders for
operating the valves by the action of atmos-

pheric pressure and vacuum on the ends of

said plungers whereby all the functions of
the machine are produced by vacuum; sub-
stontially as described.

2. In a machine for applying caps to con-
tainers, a source of vacuum, a stationary
sealing chamber, a door for said chamber, a
sealing head movable in said chamber, means
ncluding a cylinder and piston for actuat-
ing the hedlln(? head, means including a cyl-
inder and ])1ston for actuating the door of
the sealing chamber, a conduit connecting
one side of the sealing head actuating piston
with the sealing chamber, a valve °ysfem in-
cluding a reversible starting valve con-
trollmff communication between said cyl-
inders and the source of vactuum and the
atmosphere, a duplex valve interposed be-

1,624,869

tween the reversible 5(:<11ting valve and said
conduit, said duplex valve controlling com-
munication bebtween s zud starting valve and
conduit, an air and vacoum valve controlling
the admission of atimospheric pressure ancl
vacuun to the otho side of the sealing head
piston, a reversing valve, and means actuated
by the reversing valve for reversing the
starting valve at ﬂ~e end of a capping opera-
tion to thereby restore the machine to con-
dition for capping fresh containers, the sev-
eral valves lerein mentioned, except the re-
versing valve, having plungers and cylinders
for opew“\tmo the valves es by the action of
Ltmosphcmc pressure and vacuum on the
ends of said plungers whereby all the func-
tions are produced by vacuum; substantially
described.
3. Tn a machine for applying caps to con-
h'me*‘s9 a source of vacuwm, a stationary
sealing chamber, a door for said chamber, a
]m;a head movable in said chamber, means
iﬁ duf‘ting a ¢ylinder and piston for wctuatlnw
the sealing head, means including a (,yl—
inder and piston “for actuating the door of
the sealing chamber, a conduit connecting
one side of the sealing head actuating piston
with the sealing chamber, a valve system in-
cluding a reversible starting valve con-
trolling communication between said cyl-
inders and the source of vacuum and the
atmosphere, a duplex valve interposed be-
tween the reversible starting valve and said
conduit said duplex valve controlhng com-
munication between said starting valve and
conduit, an air and vacuum valve controlling
the admission of atmospheric pressure and
vacuum to the other side of the sealing head
piston, and a vacuum regulating valve dis-
posed between the source of vactum and the
sealing chamber and equipped with regulat-
ing means whereby said valve will shut off
the chamber from said source when a pre-
determined vacuum 1is established in the
chamber but without disturbing communica-
tion between said source and the cylinders,
the several valves herein mentioned having
plungers and cylinders for operating the
valves by the action of atmospheric pressure
and vacuum on the ends of said plungers
whereby all the functions are produced by
vacuun; substantially as described.
4. In a machine for applying caps to con-
tainers, a source of vacuum, a stationary
ealing chamber, a door for said chamber,
a qeahno head movable in said chamber,
mesns mc]udlncr a cylinder and piston for
actuating the sbahno head, means including
a cy]mder and plston for ¢ ctu‘ltmo' the door
of the sealing chamber, s conduit connecmnrr
one side of the qe‘xhno head actuating pis-
ton with the sealing chamber, a valve system
including a reversible starting valve con-
trolling “communication between said cyl-
inders, and the source of vacuum and the
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atmosphere, a duplex valve interposed be-

tween the reversible starting valve and sald

conduit said duplex valve controlling con-

munication between said starting valve and
s conduit, an air and vacuum valve controlling

the admission of atmospheric pressure and

vacuum to the other side of the sealing head

piston, an adjustably loaded tripper mecha-

nism, a trip lever actuated by the tripper
10 mechanism when a predetermined . vacuum
prevails in said chamber, and means co-
operating with the trip lever for permitting
automatic operation of the air and vacuum
valve upon functioning of the trip mecha-
nism, the several valves herein mentioned
having plungers and cylinders for operating
the valves by the action of atmospheric pres-
sure and vacuum on the ends of said plung-
ers whereby all the functions are produced
by vacuum ; substantially as described.

5. In a machine for applying caps to con-
tainers, a source of vacuum, a stationary
sealing chamber, a door for said chamber, a
sealing head movable in said chamber, means
including a cylinder and piston for actuating
the sealing head, means including a cylinder
and piston for actuating the door of the
sealing chamber, a conduit connecting one
side of the sealing head actuating piston
with the sealing chamber, a valve system
including ~a reversible starting valve con-
trolling communication between said cyl-
inders and the source of vacuwm and the
atmosphere, 2. duplex valve interposed be-
5 tween the reversible starting valve and said
conduit said duplex valve controlling com-
munication between said starting valve and
conduit, and an air and vacuum valve con-
trolling the admission of atmospheric pres-
sure and vacuum to the other side of the
sealing head piston, the several valves herein
mentioned having plungers and cylinders
for operating the valves by the action of at-
mospheric pressure and vacuum on the ends
of said plungers whereby all the functions
are produced by vacuum; substantially as
deseribed.

- 6. In a machine for applying caps to con-
tainers, a sealing chamber, a door for said

50 chamber, a sealing head movable in said
" wschamber, a source of vacuum, means includ-
ing a cylinder and piston for actuating the
sealing head in its cap pressing movements,
means including a cylinder and piston for
actuating the sealing head in cap retaining
movements prior to the pressing home of the
caps, means including a cylinder and piston
for actuating the door of the sealing cham-
ber, and a system of valves and connections
for controlling communication between the
ends of the several pistons and the source of
vacuum and the atmosphere, said system in-
cluding a reversible starting valve directly
connected to the source of vacuum; substan-
tially as dsseribed,
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7. In a imachine for applying caps to con-
tainers, a sealing chamber, a door for said
chamber, a sealing head movable in said
chamber, a source of vacuum, means includ-
ing a cylinder and piston for actuating the
sealing head in its cap pressing movements,
means including a cylinder and piston for
actuating the sealing head in cap retaining
movements prioy to the pressing home of the
caps, means including a cylinder and piston
for actuating the door of the sealing cham-
ber, and a system of valves and connections
controlling communication between  said
chamber and cylinders, the source of vacuum
and the atmosphere whereby all said means
are operated solely by vacuum from the
source; substantially as described.

8. In a machine for applying caps to con-
tainers, a vacuum pump, a closable sealing
chamber, a sealing- head movable in said
chamber, means for moving the sealing head,
a connection between the vacuum pump and
the means for moving the sealing head,
meang whereby vacuum is maintained in said
sealing chamber by said pump said means
including 2 connection between the pump
and the sealing chamber, and a valve in said
last mentioned connection adapted to close
the same while leaving open the connection
between the pump and the means for moving
the sealing head ; substantially as described.

9. In a machine for applying caps to con-
tainers, a source of vacuum, a closable seal-
ing chamber, a sealing head in said chamber,
vacuum driven means for operating the seal-
ing head, vacuum driven means for effecting
proper opening and closing of the sealing
chamber, connections between the source and
both said means whereby these latter are ac-
tuated solely by the source of vacuum, means
whereby vacuum is maintained in said seal-
ing chamber by said source, and means for
regulating the vacuum in said chamber from
any desired maximum to zero; substantially
as described.

10. Tn a machine for applying caps to con-
tainers, a source of vacuum, a stationdry
sealing chamber, a sealing’ head therein,
means for connecting said chamber to vac-
unm and to atmosphere in alternation, vac-
uum driven means for raising and lowering
the sealing head, and valved connections be-
tween the source and both said means where-
by the latter are driven by pressure differ-
ences between the source of vacuum and the
atmosphere as the sole driving power; sub-
stantially as described.

11. In a machine for applying caps to con-
tainers, a source of vacuum, a stationary
sealing chamber, a door for said chamber, a
sealing head movable in said chamber, means
including a cylinder and piston for actuat-
ing the sealing head, means including a cyl-
inder and piston for actuating the door of
the sealing chamber, s conduit connecting
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one end of the séaling head actuating piston
with the sealing chambcr, a valve systun in-
cluding a reversible starting valve control-
ling cominunication between said cylinders
and the source of vacuum and the atmos-
phere, a duplex valve interposed between the
reversible starting valve fmd sald conduit
said duplex valve contl olling communication
bLLW€0n said starting valve and conduit, an
air and vacuum valve controlling the admis-
sion of atmospheric pressure ¢ and vacuum to
the other end of the sealing head piston, a
two part reversing valve, means actuated by
one part of the reversing v alve for reversing
the starting valve, means 101 opcmimﬂ sald
valves to subwr'b the opposing sides of the
said pistons selectively to atios spheric pres-
sure and vacuum, link and lever connections
Letween the sealing head and the piston of
the seéaling head operatmg cylinder, said
connections including a resilient link, carry-
ing the second pfxrt of the said reversing
valve for causing operation of the said first
part of the reversing, valve when sufficient
yielding of said link takes place as a result
of the sealing head completing the capping
of the contal_ner S; Subsmntlally as described.

. In a machine for applying caps to
containers, a sealing chamber, a door for
said chamber, a sealing head movable in said
chamber, a source of vacuum, means includ-
ing. a cylinder and piston for actuating the
sealing head .in its cap pressing movements,
means including a piston for actuating the

1,624,869

sealiiig head in cap retaining movements
prior to the pressing home of the caps, means
mncluding a piston for actuating the door of
the oahno chfmlber said two last mentioned
pi:tom oeratlno in cylinders combined to
form a unit, and a system of valves and con-
nections for controlling communication be-
tween thie'ends of the several pistons and the
source of vacuum and the atmosphere said
system including a revervsible starting valve
directly connected t0 the source of vacuwn;
substantially as described.

13. A machine as claimed in claim 7, com-
prising link and lever connections between
the sealing head and the two pistons which
actuate the sealing head, said connections
comprising a lever which is coupled to hoth
sald pis stons; subatantially as described.

14. Ina machme for applyving caps to con-
talners, a source of vacuum, a sealing cham-
ber, a stationary support therein for the ¢on-
tainers, a sealing head in said chamber, vac-
nium driven means for operating the sealing
head. vacuum driven means for connecting
the sealing‘ chamber in alternation with the
source of vacuum and the atmosphere, and
valved connections between the source of
vacunm and the two vacuum driven means;
substantially as déscribed.

Signed at New York city, in the county of
New York and State of New Yorlk, this 19th
day of June, A. D. 1922.
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